It was established that prenatal skeletal ontogeny in domestic pigs is presented in two forms: structural and functional bone marrow osteoblast (bone formation) and hematopoietic (blood-forming) development and structural and functional transformation that is taking place in parallel
Встановлено, що в пренатальному періоді онтогенезу у скелеті свині свійської присутні дві структурно-функціональні форми кісткового мозку: остеобластична (кісткоутворювальна) та гемо-поетична (кровотворна), розвиток і структурно-функціональна трансформація яких проходить пара-лельно, з різною швидкістю та векторами напрямку, що в сукупності проявляється особливостями його зональної гісто-та цитоархітектоніки в різних осередках окостеніння скелета плодів. Основні структурні компоненти кісткового мозку у плодів свині свійської в межах кістковомозкових вічок осередків окостеніння кісткових органів розташовуються у певній закономірності та безпосередньо взаємопов'язані з кількісною
The structural-functional organization of the blood formation and immune protection by mammals can be described with different kinds of cells which show the degree of their functional activity [1, 5, 6] .
The quantitative and qualitative changes of the hemopoietic cell and immunocompetent cell inside the liver and the centers of the calcification of the bone-cutting organs of the skeleton by mammals during antenatal life of ontogenesis are the clear reflection of the regularities of the changes from hepato-myeloid blood formation to the myeloid one with further formation of two main functions of the bone marrow -osteogenic and blood-making in the conditions of the phisiological limited biomechanical stress on the osteal system [4, 7, 9] .
The structural-functional difference of the bone-marrow on the different stages of its evolution, especially during the formation and increase of the marrowy stage of the multi-function of the hemogenesis together with weakening of the liverstage that needs to be more reconsidered, especially on the early stages of the antenatal life of the ontogenesis [1, 2, 5, 10] .
Research purposes. To define the morphofunctional laws of the histogenesis and cytogenesis of liver and bone marrow of an embryo of Sus scrofa domestica (a swine).
Material and methods
The work was pursued on the basis of the laboratory of the histologic anatomy, pathmorphology and immunocytochemistry of the Research and Development Centre of biosafety and ecological control of the resources of Dnipropetrovsk Agricultural State University. As the research object an embryo of the Ukrainian Large White breed of domestic pig was considered.
The material from liver, bones of the axial skeleton (a mandibular bone, the 5 th thoracal backbone, the 5 th costal bone, breast bone, 1 st and 5 th caudal spines) of the skeleton of the extremities (humeral bone, femoral bone (astragalus), shin bones and the bones of the foot) of embryos of 1.5-, 2-, 2.5-, 3-, 3.5-and 4 months was used. The paraffin sections were produced for coloration with hematoxylin and bromeosin, azure II-eosin and silver impregnation.
The total paraffin sections with their thickness of 5-10 mkm were prepared with the help of a sledge MS-2 and rotary MPS-2 microtomes. The research of the histospecimens was conducted by means of microscopes of biological stereometric MBS-10, Olimpus CH 20 and CX 41. The relative area was defined of the material components in the centre of ossification (cartilaginous tissue, osseous tissue and bone marrow) cellular components of the bone marrow with the help of the microscope Olimpus CH 20 (ocular lens 10x, field lens 40x/0.65) in the main and additional centers of the ossification, using the method of 'a precision calculation' with the help of a standard eyepiece graticule by Avtandilov. The cellular composition of the bone marrow (the medullary image) was analyzed apart in the areas of the primary and secondary cancellous tissue of the main (diaphyseal) and additional (epiphyseal, apophyseal) centres of the ossification. The zone of the secondary cancellous tissue on diaphyseal centres of the ossification was additionally divided into proximal, distal and middle fields.
Results and discussion
The histological studies show that the liver in embryos of Sus scrofa domestica that are 1.5 months old is submitted by stroma and parenchyma (the myeloid tissue). At the beginning of the fetal period of ontogenesis, the connective tissue of stroma in the liver was sufficiently great and it was 6.43±0.93 %. The connective tissue of stroma in the liver increased by 5.0, 8.45 and 7.12 % in the fetuses of 2, 3 months old and at the time of birth, respectively, and it decreased by 5.44 and 9.20 % in the fetuses of 2.5 and 3.5 months old, respectively. The relative area of the parenchyma by 1.5 months old embryos is 36.97±0.93 %, it decreases by 4.06 % in 2 months, it increases by 12.96 % in 2.5 months, it decreases by 4.99 % and 0.62 % in accordance and it decreases by 3.21 % in 4 months' embryos. The relative area of the myeloid tissue in 1.5 months old embryos is 52.32±0.93 %, it decreases by 2.58 % in 2 months, by 13.94 % in 2.5 months, in 3 months old embryos it decreases by 6.63 %, in 3.5 months by 9.68 % and maximally decreases by 9.10 % in 4 months.
The bone marrow is defined in the centre of the ossification of the skeleton at the beginning only of the fetal period of ontogenesis. Herewith the large majority of the quantity of the bone marrow is concentrated in the main centre of the ossification of the axial skeleton. So, a body height and a development of the relative area of the bone marrow in the main centre of the ossification in the 1.5 months old embryos of Sus scrofa domestica has got the close positive association with a development of a relative area of the bone tissue and the negative one with a cartilaginous tissue. While the relative area of the bone marrow in the main centre of the ossification in 1.5 months old embryos of Sus scrofa domestica, is approximately ½ from the relative area of the bone marrow and the relative area of the cartilaginous tissue on the other way is more than 4-5 times as relative area of the bone marrow. During the fetal period of the ontogenesis by Sus scrofa domestica the relative area of the bone marrow increases against the decrease of the relative area of cartilaginous tissue, so during its first half (until 3 months) only because of development of the main in the unexceptionally all the bones of the axial skeleton and the skeleton of the extremities, and during the other half -the main and additional skeleton of the extremities.
It is found that the myeloid tissue of the parenchyma of the liver of Sus scrofa domestica by embryos in 1.5 months is shown mostly with hepatocytes and hemopoietic cells.
At the beginning of the fetal period of the ontogenesis, the relative area of hepatocytes in a liver a quite low and makes up 18.19±1.23 %, it increases until 4 months by about 41 %. The relative area of the hemopoietic cells by 1.5 months embryos is 77.45±3.91 %, and it decreases to the moment of birth for 40 % ( fig. 1) .
The blood formation in the skeleton of the 1.5 months embryos takes place in the main centre of the ossification only, the additional centers of the ossification are not found out in the researched cells. The bone marrow in the centre of the ossification of the skeleton until the birth moment is shown with two structural-functional forms -osteoblastic (ossiferous) and red (bloodforming). It is characteristic that the bone marrow in the mostly of the main centre of the ossification of the skeleton of 1.5 months embryos is presented with both of its forms and in the main centre of the ossification of the caudal spines and the ramus of mandible with osteogenic only. In the area of the primary and secondary spongy bone substance of ramus of mandible, the 'eyelets' are formed with trabecules that are made from fibrous tissue, which are full of connective tissue ( fig. 2) .
The main cells of the osteoblastic bone marrow of 1.5 months Sus scrofa domestica embryos are the osteogenic ones; their relative area hesitates in the different of 1.5 months embryos from 80 % to 85 %. The relative area of the stromal cells in the growing zone of the centers of the ossification of 1.5 months embryos is not more than 18-26 %. The extracellular structures of the osteoblastic bone marrow are presented with collagenous and reticular fiber. In a blood-forming bone marrow of 1.5 months embryos of Sus scrofa domestica the hemopoietic cells dominate from 15 to 55 %, which relative area increases in the central zones of centers of the ossification. It is characteristic that in the red bone marrow there are the osteogenic cells among the blood-forming ones, their relative area is much less than in the osteoblastic bone marrow and is not more than 25 %. The quantity of the stromal cells in the different centers of the ossification of the skeleton fluctuates from of 10-20 %.
The clearly marked zone structure of a bone marrow is characterized for 1.5 months embryos, which is kept in the mostly of the main centre of the ossification of the osteal organs until the birth time. During the other half of the fetal period of ontogenesis, there is clearly a pronounced transformation of red bone marrow from osteoblastic bone marrow due to intensive development of the hematopoietic elements of the bone marrow in areas of growth and their distribution in primary and secondary centers of ossification. Herewith there is an island structure of the bone marrow in the growing zones, and there is a diffusive island structure in the diaphyseal growing zones.
Conclusions
It is characteristic that the development of the red bone marrow in the main centre of the ossification of the skeleton of the embryos of Sus scrofa domestica accompanied with increase of a relative area in the zone of a secondary cancellous bone stock as a result of a decrease of the relative area of osteogenic cells in the growing zones.
Any of the fat cells appear in the bone marrow of the main centers of the ossification of the axial skeleton and the skeleton of extremities during all the fetal period. It has been stated that there are two basic structural end dynamic forms of bone brain and blood-making system during prenatal development. It has been obtained that from the moment of a 4 months old piglets have significant differences which consist in development area and type of structures of bone marrow, as clusters their separate particles.
It has been definite interrelation between erytro-, granulo-and megacariocytopoesissecondary mean-and large-cage spongial bone substance, and between developmental degrees of hemopoietic bone marrow according to system of microsurrounding with area of enchondral osteohistogenesis that was showed at indices of different clusters.
Perspectives for further research. Future studies will be aimed at identifying the structural and functional features of the universal organ of hematopoiesis and protective immunity in piglets in the early postnatal period of ontogenesis. Structural features will be installed in the bone shaft with hematopoietic microenvironment hematopoietic components of structure presents two main types -Islet diffused and liver -the restructuring of tissue and cell structures in the active period of training of the function of detoxification.
